Structure of the LexA repressor-DNA complex probed by affinity cleavage and affinity photo-cross-linking.
The structure of the complex of full-length Escherichia coli LexA repressor with a consensus operator DNA fragment has been probed by affinity photo-cross-linking and affinity cleavage. These methods allow the determination of approximate intermolecular distances between a given protein residue and a base or sugar moiety within the operator. In a first step unique cysteine residues were introduced in positions 7, 28, 38, or 52 of the protein. In all four cases, the original amino acid was an arginine. The four amino acids in these positions were expected to be situated on the surface of LexA interacting with DNA, as inferred from the structure of the LexA DNA binding domain [Fogh et al. (1994) EMBO J. 13, 3936-3944]. In a second step, these unique cysteine side chains of the purified proteins were chemically modified either with 4-azidophenacyl bromide or with S-(2-pyridylthio)cysteaminyl-EDTA. The first set of derivatives gives rise to UV-induced cross-linking which may be revealed by alkali/heat treatment; the second leads to direct DNA cleavage in the proximity of the derivatized amino acid. To reduce hydroxyl radical diffusion, the EDTA-iron cleavage reactions were done in the presence of high amounts of glycerol. The results indicate that amino acids 7 and 52 are near nucleotide pairs 8-12 of the operator and that amino acids 28 and 36 of LexA are near nucleotide pairs 5-8 of the operator. The results unambiguously define the orientation of the LexA DNA binding domain relative to the operator and provide support for the model of the LexA-operator complex proposed by Knegtel et al. [(1995) Proteins 21, 226-236]. Ethylation interference experiments further suggest that Arg-7 contacts the phosphate group between nucleotides 8 and 9 as predicted by the model.